In 1976 Dr. Andreas Gruentzig started the era of percutaneous coronary intervention (PCI) with the first coronary artery balloon dilation. Since the introduction of percutaneous transluminal coronary angioplasty (PTCA) into clinical practice, authorities have recommended a surgical standby, i.e., prompt access to emergency surgery with cardiopulmonary bypass and a full operational team of anaesthesiologists, perfusionists and surgeons.[@b1-asm-4-240] However, major advances in recent years in devices and pharmaceutical therapy have dramatically reduced the incidence of urgent coronary artery bypass graft (CABG) surgery performed due to PTCA complications from 10% to 25% at the time of technique introduction to 2% to 5% in the late '80s, and 1% to 2% today.[@b2-asm-4-240],[@b3-asm-4-240]

The main cause of death in patients undergoing PTCA is an abrupt arterial closure during or immediately after PTCA. This complication occurs in 3% to 8% of all procedures and may result from arterial wall dissection, clot formation blocking the blood flow in the vessel, arterial spasm and a sudden fall in blood pressure. Immediate restoration of blood flow is imperative for a patient's survival. Initially, abrupt arterial closure was treated with urgent CABG. However in the '80s, prolonged perfusion balloon inflation became a common practice. With the introduction of the intracoronary stents in the '90s, most cases of abrupt vessel closure due to dissection can be successfully treated with cover stents for perforation.[@b2-asm-4-240] The optimization of antithrombotic treatment permits more effective prevention and treatment of platelet thrombi. The introduction of the high-pressure stent implantation technique and combined use of aspirin and Plavix (clopidogrel) or ticlopidine reduced the risk of acute and subacute thrombosis from 15% to less than 1%.[@b4-asm-4-240] The use of platelet glycoprotein IIb/IIIa receptor inhibitors permitted a further reduction in periprocedure complications and the need for urgent CABG.[@b5-asm-4-240] In patients with diminished left ventricular contractility or a large area of the myocardium supplied by the artery being dilated, acute vessel closure may lead to severe hemodynamic instability and cardiogenic shock. Intra-aortic balloon pump (IABP) support can stabilize the patient and improve myocardial blood supply, which increases angioplasty success or serves as a bridge to urgent surgical intervention.

Several randomized trials and meta-analyses have proved the superiority of PCI over thrombolytic therapy for acute myocardial infarction (AMI), and recent trials also favor an early initial invasive strategy for the treatment of high-risk acute coronary syndrome (ACS) patients. However, on average two-thirds of AMI and ACS patients present to community hospitals that have no cardiac catheterization laboratory or no on-site cardiothoracic surgery backup available, which precludes doing PCI in most parts of the world at the present time because of the fear of procedural complications that would require immediate surgical ball out.

The Atlantic Cardiovascular Patient Outcomes Research Team (C-PORT) trial,[@b6-asm-4-240] a prospective, randomized trial was conducted from July 1996 through December 1999 to determine whether treatment of acute MI with primary PCI is superior to thrombolytic therapy at hospitals without on-site cardiac surgery and, if so, whether superiority is durable. The study included 451 thrombolytic-eligible patients with an acute MI of less than 12 hours duration associated with ST-segment elevation on electrocardiogram. Patients were randomly assigned to receive primary PCI (n=225) or accelerated tissue plasminogen activator (bolus dose of 15 mg and an infusion of 0.75 mg/kg for 30 minutes followed by 0.5 mg/kg for 60 minutes; n=226). The primary end point was median hospital length of stay and the 6-month composite incidence of death, recurrent MI, and stroke. The incidence of the composite end point was reduced in the primary PCI group at 6 weeks (10.7% vs. 17.7%; *P=*.03) and 6 months (12.4% vs. 19.9%; *P*=.03) after index MI. Six-month rates for individual outcomes were 6.2% vs. 7.1% for death (*P*=.72), 53% vs. 10.6% for recurrent MI (*P*=.04), and 2.2% vs. 4.0% for stroke (*P*=.28) for primary PCI vs. thrombolytic therapy, respectively. Median length of stay was also reduced in the primary PCI group (4.5 vs. 6.0 days; *P*=.02).

No patient in the primary PCI group was sent for emergency CABG surgery for a catheterization-related or PCI-related complication, including abrupt closure, dissection, or coronary perforation due to a complication at the index hospital. Sixty-nine percent of the thrombolytic therapy group was transferred to a tertiary hospital for additional care, whereas 31% of the primary PCI treatment group was transferred (*P=*.002). No patient was transferred to a tertiary facility because of a complication of primary PCI. The mean door-to-balloon time was 105.2 minutes, which represents a treatment time at least as good as the average of 120 minutes reported at the lowest-mortality (highest-volume) institutions in the NRMI registry.

Due to recent improvements in the safety of PTCA procedures, the indications for the procedure have been extended. At present PCI is performed in complex type C lesions, multivessel disease, LV dysfunction, and ACS. Despite the increased frequency of PTCA, the need for emergency CABG has been reduced to less than 1% at experienced centers with a high volume of procedures.[@b2-asm-4-240] For this reason, the number of centers worldwide that perform the PTCA without on-site surgical cover is increasing (in the USA alone, the range is 200--300 centers). The same applies to the Middle East, where the rising demand for interventional cardiac procedures has also caused an increase in the number of laboratories that perform PTCA without on-site surgical cover.

Germany, France, and Italy have a long history of not requiring bypass surgery at centers that perform PCI. A large registry of over 50,000 patients undergoing intervention in France recently reported no differences in outcomes at centers with and without cardiac surgery, with less than 0.4% of patients requiring emergency surgery; 0.44% of patients at surgical hospitals and 0.25% of patients at non-surgical hospitals were sent for emergency bypass.[@b7-asm-4-240] Two-thirds of the hospitals in this registry had no on-site surgical facilities. The mortality at surgical hospitals was 0.7%; at non-surgical hospitals it was only 0.4%. Thus the non-surgical hospitals in this very large registry sent fewer patients to emergency surgery and had fewer deaths! ([Table 1](#t1-asm-4-240){ref-type="table"}). There are at least eight other registries of PCI without on-site surgery, located in Canada, the United Kingdom, Germany, and Italy.[@b8-asm-4-240]--[@b14-asm-4-240] These report outcomes of an aggregate of over 70,000 patients undergoing non-emergent angioplasty at hospitals without in-house surgery. The overall mortality, pooling data from all of these series, was 0.48%.

The article by Akdemir and colleagues in this issue of the Annals (page 265) provides some important insights and validation of the abovementioned approach. There were no major adverse cardiac events (MACE) during their diagnostic cardiac procedures. They performed advanced PCI using a mobile angiograph without on-site surgical cover in patients with a different spectrum of CAD, ranging from stable angina (20.9%), unstable angina (46.5%), acute MI (32.5%) to cardiogenic shock (6%), and despite their relatively small volume, they achieved a 96% success rate (using predilation technique) with no acute or subacute thrombosis and comparable MACE (mortality 1.2%, urgent CABG 1.8%, MI 1.2%). Six months of follow-up revealed a comparable binary restenosis and target vessel revascularization (18.1%). Dr. Akdemir and colleagues must be congratulated for their effort to validate this approach in our region. I hope it will be studied further in future large-scale trials with longer follow-up. Important prerequisites for successful implementation of this approach include proper training with appropriate patient and lesion risk characterization, a high volume of procedures, prompt access to equipment including different types of coronary stents, IABP, and a close liaison with the nearest cardiac surgical center, with effective transfer that would enable patients to be on cardiopulmonary bypass within 90 minutes.

###### 

Rates of emergency bypass surgery and mortality for 54 379 patients undergoing percutaneous coronary intervention at hospitals with and without on-site cardiac surgery in France (62% of centers did not have cardiac surgery).[@b7-asm-4-240]

                             Centers with surgery   Centers without surgery
  -------------------------- ---------------------- -------------------------
  Emergency bypass surgery   0.44%                  0.25%
  Mortality                  0.72%                  0.41%
